Are quinones producers or scavengers of superoxide ion in cells?
The effects of quinones (benzoquinone, menadione, and doxorubicin) on the superoxide production in cell free systems (xanthine oxidase and rat liver microsomes) and of polycationic electrolyte- and latex-stimulated rat peritoneal macrophages have been studied. Contradictory results were obtained in cell free systems when two traditional assays for detection of superoxide ion, the cytochrome c reduction and the lucigenin-dependent chemiluminescence (CL), were used: all quinones inhibited the lucigenin-dependent CL at sufficiently large concentrations, but they did not inhibit at all the reduction of cytochrome c. It was proposed that the cytochrome c assay gave erroneous results due to the reversibility of the interaction of semiquinones with dioxygen. The effect of quinones on the superoxide production by peritoneal macrophages was biphasic: all quinones stimulated the O2-. formation at low concentrations and inhibited it at elevated concentrations. It was concluded that among the quinones studied, only menadione was capable of stimulating the superoxide production via a one-electron transfer mechanism in cell free systems, while the stimulatory effect of small concentrations of quinones on the O2-. production in macrophages was possibly due to their action on the activation of NADPH oxidase.